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A SEARCH FOR IIEW FUEL COMPONENTS 4 SEP 1901

IN EXPLOSIVE MIXTURES WITH AMMONIUM NITRATE

by

M.C. Neveu

ABSTRACT

A series of about 80 dye samples was tested by differential scanning
celorimetry (DSC) for eutectic formetion with ammonium nitrate and
release of energy. Thirteen of these showed these desired character-
istics. These were in the class of oxazines and dioxazines with ilonic
groups; and of jonic end non-ionic aminoenthraquinones. A discussion
is given about the possibility of the non~ionic amincanthraguinones

to form eutectic mixtures with ammonium nitra%e. A synthesis of
2,2',4,4,6,6'-hexanitro-3,3'-biphenol was carried out and its thermal
properties as well as those of its potacsium and ammonium salts were
determined by differential scanning calorimetry. The significance of
the wee of dyes as Miels in fuel/oxidizer explosive systems and of the

use of the Colour Index for the discovery of further intermolecularly

reacting explosive systems ic discussed.
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I. INTRODUCTION

It hes been well demonstrated in recent and current research
that chemical compounds can be chosen, or designed and synthesized,
to produce nonideal explosives ~ particularly intermolecularly
reacting ones - which have very attractive characteristics. The
characteristics include performance, sensitivity, safety, low cost,

industriel availebility, strategic and tactical invulnersability,

producibility, and mechanical properties.

This has been shown with three totally different sys'l:exnss::‘..2

(1) nitrate oxidizers and crganic fuels (ethylenediamine dinitrate (EDD)/

ammonium nitrate (AN), for example; (2) systems in which a compound is

specifically synthesized to form e eutectic around the ammonium moiety

rather than the nitrate, and which behave almost ideally; (3) high-energy,

high density incrganic fuel/oxidizer systems of hydrides and perchlorates.
The systems listed above are two-component intermolecularly

reacting ones. One of the factors which governs their effectiveness

as explosives 13 the particle size of the two components; the smaller

the particle size, the larger the surface area available for each

component to react with one another. This thrust towards smallest

particle size leads logically to a search for systems whose componeats

form so0lid solutions or eutectic mixtures where the particle size is

essentially at the molecular size level. The effectively small particle

size and high intimacy of the mixed compounds are expected to lead to

enhanced performance of potential intermolecular explosives.
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ITI. OBJECTIVES

One of the characteristics of & eutectic mixture is that
of a lower melting point than either of its constituent components.
The observation of a melting point depression in an approximately
equimolar fuel/oxidizer mixture would indicate the formation of a
eutectic. It was decided to screen a series of about 80 commercial
dyes by Differential Scanning Calorimetry for eutectic miiture
formation with ammonium nitrate as evidenced by an endotherm!c peak
below the melting point of ammonium nitrate (169.6°C).

It was expected that certain functional groups in these
dyes such as nitro, azo, phenolic, and amino, for example, might
contribute to the explosive properties and/or facilitate the formation
of eutectic mixtures with ummonium nitrate. Another attractive feature
in the choice of dyes as potentiel fuel components in intermolecularly
reacting explosives mixtures with ammonium nitrate is the high
industrial production capacity of this country for the manufacture
of a great varlety of dyes, measured in terms of barrels and tons
rather than grams in +the case of specialty compounds prepared and
synthesized on a laboratory bench scale. In addition, molecular
structures, commercial sources, and methods of synthesis for all
known dyes are tabulated in an extensive compllation entitled

3

Colour Index? In this compllation, dyes are assigned a given Colour

Index (C.I.) Number. In this arrangement, dyes with a .specific major
structurul feature are enclosed within a given C.I. No. range

(i.e. monoszc dy3s 11000-19999; disazo dyes 20000-29999; xanthene
dyes U5000-4599"): anthraquinone dyes 58000~72999 etc.). Finding

of expicsive properties and eutectic mixture formation for a

&g oaf




particular dye would suggest that other dyes within the same
C.I. No. classification system wculd show similar behavior.
Thus, the classification system might be useful in the selection
of other dyes with desirable properties. Indeed, because of molecular
structure’ differences within a given C.I. No. range,differences
in explosive characteristics among the members would be expected.
A wide spectrum of explosive properties might be eble to be formulsasted
with fuels selected from a given C.I. No. range or from a variety
of such ranges. The ultimate eim stemming from this concept would
he the ability to "custom-tailer" an explosive with a specific
explosive property profile by selection of an eppropriate dye as
orgenic fuel to be mixed with emponivm nitrate or other oxidizer.
The immediate goal of this research project is the’verification of
‘the hypothesis that mermbers of the same C.I. No. range will have
similar behavioral chaeracteristics and to generate initial data base
upon which wide-spectrum formulation and "custom~tailoring' would
eventually be founded,

Another phase o this research project was the preparation
of a hignly nitrated molecule, 2,2',4,4',6,6'-hexanitrc-~3,3"~blphenol
end the investigation of its properties as well as those of its

salts as potential explosives.

HO o, MO, OH
o NO,
A\ N\ /
— )
N02 N02
Figure I. ~ 2,2',h,4'6,6"-hexanitro-3,3'-birkencl
. 3
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ITII. FORMATION OF EUTECTIC MIXTURES BETWEEN DYES AND AMMONIUM NITRATE

Mixtures of dye and ammonium nitrate about 50% by weight in
each component were studied with a Perkin-Elmer Differential Scanning
Calorimeter, Model DSC-~1B. The DSC scans were carried out in two
swecps: the first frcm the temperature at which the DSC came under
temperature control, 57°C, to 177°C - somewhat above the melting point
of ammonium nitrate. Thls assured proper mixing of the two components.
The second sweep was started, again, at 57°C and was cerried on through
any exotherm that followed,

Experiments which did not result in formation of eutectic
mixtures usually showed identical DSC thermograms, specifically,
two endotherms; one occurring at 127°C involving a phase transition
for ammonium nitrate; “he other at 170°C for the melting of ammonium
nitrate. Experiments which did lead to eutectic mixture formation
usually showed a disappearance or diminution of the 170°C melting
of ammonium nitrate cndotherm and the appearance of a new endotherm
corresponding to the melting of the eutectic. This new endotherm
was centered at 112°C (standard deviation 6.6°C) for the thirteen
dyes showing eutectic mixture formation. The exotherm which foliowed
was generally sharp and strong with a half-peak width between 2°C and
4O¢, In several cases, the pen of the recorder went off-scale indicating
the liberation of a great deul of energy. For the same set of dyes,
the exotherm was centered at 235°C (standard deviation: 13.0°C).

Table T gives the DSC data for the dyes which formed eutectic

mixtures, A copy of the Colour Index entry for all the dyes tested

is given in Appendix A. A considersble number of samples tested have
the same C.I. No. These entries include C.I., No.; commercial and
elternative namer; molecular structure (pl electrons of benzene rings

have been omitted in this compendium); chemical and physical properties;

] .-
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TABLE I Temperatures of endotherms and =xotherms fur eutectic mixtures
(°c) (°c)

Colour Index No. Temperature of endothernm Temperature of exothern
51080 115 249

51120 129 222

51300 105 217

51310 05 230

56055 111 243

60710 109 227

61110 117 253

61500 109 2h

61505 111 219

61515 113 2kg

61570 107 227

64500 117 ake

65005 107 2kg

and lestly, literature and patent references. Lists of manufacturers
for specific C.I. numbers can be obtained from other volumes of

Colcur Index.

Colour Index numbers 12010 through 26150,given in Appendix A,

all mzo or disazo dyes, gave negative results. It will be noted that
these ate all non-ionic. Conversion of these into salts (phenolate or
ammonium) might result in eutectic formation, and possibility of
taking advantage of the functional groups such as nitro and mzo groups
in their contribution to explosive properties.

Dyes from C.I. No, 51080 through 51319 all gave positive results
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except for C.I. No. 51319, It might be noted ihat C.I. No. 51319
is non-ionic and the others in this grouping are ionic.These compounds
are in the cless of oxazines or dioxazines,

The series from C.I. No. 56055 through 65005 consisted
of nine successful and four unsuccessful trials. Most of these are
substituted. anthraquinones with the exception of C.I. No. 56055
which has an analogous structure. The successful anthraquinones
(or analogue) all have at least one amino group on & side benzene
ring and many have two amino groups (somewhat remindful of the
prototype eutectic forming fuel, ethylene diamine (as & dcuble nitrate
salt EDD, mentioned in the introductory portion of this report)).
Two of these (C.I. No. 61570 and 65005) are already ionic. In the
event that lonicity is necessary for evtectic mixture formetion, it
may be possible that the non-lonic dyes with amino groups reacted
with excess ammonium nitrate to form the ammonium nitrate salt of
the dye with the concomittant release of ammonia as follows:

(1) Dye~NH, + NHMNO3-———> Dye-NH3NO3 + NHg

Studies carried out at the High Explosives Research and Development
Facility at Eglin AFB during a two-week visit at that facility between
semesters of the 1980-1 academic year pointed to this conclusion.,

A program of converting the amino anthraquinones to thelr corresponding
ammonium nitrate salts by neutralization with nitric acid and studying
their eutectic forming sbility with ammonium nitrate has been initiated

in this laboratory.




IV. SYNTHESIS OF 2,2',4,4',6,6'-HEXANITRO-3,3'~BIPHENOL

The synthesis of the title hexunitrobiphenol was carried
out by the nitration of 3,3'-biphenol. This latter- compound is not
commercially available and it was intended to prepare it by a fairly
extended synthetic route described by Mascarelli and Visintinh. It
was, however, discovered that one of the intermediate compounds in
this synthetic route, namely 3,3'-dimethoxybiphenyl, was commercially
evailsble (Aldrich Chemical Co. Inc.; 940 W. St. Paul Ave.; Milwaukee,
Wisconsin 53233). Consequently, the synthesis was considerably shortened
to one involving the cleavage of 3,3'-dimethoxybipuenyl (A) to
3,3'-biphenol (B) followed by nitration to 2,2',k,4',6,6'-hexanitro-

3,3'-biphencl (C) as shown in Figure II.

CH L0 OCH. HO OH
3 _ 3 -
\ / > WAy "
(a) (B).
}mo3/H2soh
HO NJ, MO, OH
oN_/ "
: 2\ v \/\ Vs
. NO_NO,
(c)

Figure II. Reaction scheme for the preparation of 2,2'L4,4',6,6' -
hexanitro -~ 3,3' - biphenol (C)
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In a typical experiment involving the preparation of
3,3'-biphenol (B), 1.27 grams (5.93 millimoles) of 3,3'-dimethoxy-
biphenyl (A) was refluxed for 70 hours with 11.71 grams of a 4L7% by
weight aqueous solution of hydrogen icdide (43.03 millimoles HI)
in a distillation apparatus consisting of & 60 =m Vigreux column
equipped with a distilling head capable of total reflux as well as
take~off, Methyl iodide was removed periodically as it formed,and
collected in the distilling head tske-off tube. The reflux mixture
vas then cooled, and filtered through a sintered glass funnel of fine
porosity to yield 0.79 grams (72% of theoreiical yield) of 3,3'-biphenocl.
Recrystallization from benzene afforded white crystals melting ai
125.4~126.,L4°C (literature value: 123°C.

The nitration of the biphenol (B) prepared above wes carried
out in the following manner. A mixture consisting of 0.20 g (1.08 milli-
moles) of 3,3'~biphencl and 2.0 ml of 18 M sulfuric acid was heated with
stirring at 100°C on a water bath for three hours. The mixture was then
cooled to 80°C, and 2,0 ml of 15 M nitric acid (30.0 millimoles HN03)
was then xdded to it, A vigorous evolution of brown fumes ensued and
vellow crystals formed immediately. Heating was then stopped and the
mixture was stirred nvernight. The reaction mixture was filtered with
a sinterei glass funnel (fine); washed with benzene; mad dried in a
vecuun oven at 45°C for 75 hours to yield 0.32 grams of presumably
hexanitrobiptiencl (C) (64.4 % of theoretical yield) as yellow crystals.

Nuclear magnetic resonance (nmr) spectroscopic studies
confi;med that the nitrated product above had structure (C). A multiplet
centered at a delta value of T.0 ppm in the nmr spectrum of 3,3'-biphencl
(B) due to the hydrogen atoms on the aromatic rings disappeared in the

spectrum of tiae nltrated wroduct. A new peak, a singlet at a delta

S




value of 7.75 ppm appeared in the nmr spectrum of the nitrated
product, indicating the presence of uncoupled hydrogen atoms at
the 5 and 5' positions of the biphenyl system as in structure ().

THe DSC thermogram showed an exothermic peak at 275°C
for the hexanitrated product (C). The potassium and ammonium salts
of (C) were prepared by exact neutralization with potassium hydroxide
and ammonium hydroxide. The potassium salt (orange) showed a melting
endotherm at 108°C and an exotherm at 322°C. The ammonium salt
(orange) gave an endotherm at 278°C aud an exotherm at 303°C.
V. RECOMMENDATIONS

In view of the possibility that eutectic formation of non-ionic
anthraquinones having amino groups may have been made possible by
their conversion inte ionic compounds by a "direct reaction” described
by equation (1) on page 6, occuring while the DSC scan ~as being made,
it would be of interest to convert these anthraquinones into nitrate
selts by neutralization with nitric acid and isolate them. Their DSC
thermograms could then be made and compared to the DSC thermagrams of
their corresponding non-ionic counterparts to obtain clues concerning
the mechanism of thelr eutectic formation.

Another project that would be worth considering is the
conversion of the non-ionic azo and disezo (yes into ionic
compounds by the neutralization of the phenolic group with a sultable
base to form sodium, potassium, or ammonium salts. Mixtures of these
with amonium nitrate could then be studied with DSC for eutectic
forma;ion with the possiblility that this class of compounds with
their attractive azo and nitro groups could be used in fuel/oxidizer

eutectic mixtures.
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It would also be of interest to make quantitaiive measurenents
on the exotherms obtained in th.is project. The exotherm could be scaled
up to one having an accurately measurabtle area. With suitable calibration
of the instrument with standarde of accurately known heat capacities,
the heat released during the exothermic stage of the DSC scan can be
obtained from the measurement of the areaa of the exotherm. This
quantitative data could then be used to compare @he energy output of
the systems studied in this work with each other and with other systems
for which this data might be available or measurable.

Lastly, it might be well to &onstruct phase diagrams for the
systems studied in which meliing points of a series of compositions
of fuel and oxidizer are measured by DSC. This would verify the eutectic
formation and would give the composition of the eutectic mixture.

In addition, thermodynamic properties such as enthalpy, entropy, and

free energy could bve extracted from these.,
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APPENDIX A.  rolour Tndox3

entries for dyes tested for eutectic

mixture formaticn with ammoniwn nitrate

C.I. Snlvent Red 3 (Bordeaux)
0l S-nuN Ol

12010

p-Phenciidine -+ 1-Naphthot

Frre o s o b b o — -

Discoverers —— O. N. Witt and A. Buntrock 189¢

Witt & Buntsack, Der. 27 (1894), 2340
FIAT 764 -— Sudanbrauvn B

M.p. 168°C (bronze crystals)
Soluble in ethanol, acctone and benzene

2055  C.L Solvent Yellow 14 (Reddish yellow)

HO

O’N :: N8
Aniline ~ 2.Naphthot :

Haueer & Rreslow, JACS, 63 (1941), 419; JSLC, 57 (1941, v,
Cross, JSDC, 61 (1945), 75

The follmurg deal with metal complex derivatives —

Elkins & Hunter, JO'S, (1935), 1598

Diew & Landquist, Thid, (1938), 293

Drew & Fairbaien, 16id, (1939), 824 ¢

Diew & Dunton, lhid. (1940), 1065

M.p. 134°C )

Sotuble in ethannl (orunge red), acetone and benzene
Insoluble in worter

1,80, ¢onc, — magenta red; on dilution ~— orange yellow ppt.

[

HCl conc, ~red solution on wanning, hydrochloride ceystaltises on
cooling (dark green) but on sepuration and exposure loses hydrogen

chlcride

Discoverer — C. Licbermann 1843

Fl1A1 764 — Sudanorange R
Licbenmann, Der, 16 (1883), 2860

Zincke & Bindewald, Rer, 17 (1854), 3011
Margutey, Guzs. 14 (1884), 274

Zincke & Rathgen, fler. 19 (1556), 2432
Denaro, Gazx. 15 (1889), 405

Zincke & Lawson, Ber. 20 (1857), 2913
Fischer & Wimmer, Juid, 20 (1687), 1379
Weinberg, ibid. 20 (1887), 3172 .
Jacohson, Fbid, 21 (1888), 415

Meldoln & East, JOS, 53 (1853), 460

Meldola & Norpan, Ibid. 85 (1839), 653

Goldschmidt & Rossell, Ber, 23 (15%)), 495

Goldschmidt & Brubacher, Jbid. 24 (:§92), 2306

McUherson, Jbid, 28 {1893), 2418

Hantasch, Ibid. 32 (1599), 3100

Mahlau & Strobach, 15d. 33 (1900), 895 .
Mohlay & Kegpel, Jbid. 33 (1900), 2973

Blangey, flelv. Chim. Acta, 8 (1925), 750

Hodgson & Rosenberg, JCS, 1930, 2747

Hradley & Robinson, lbid. 1934, 1384%; of JSDC, 51 (1935), 37
Rowe & Dangecfield, JSDC, 52 (1934), 45

12075 C.L Pigment Orange 5 (Bripht reddish orange)

NO, MO
O.N<>—N =N

2,4-Dinitroaniline -» 2.Naphthol

- _— .- 4 . — et -

Discoverer — R, Lauch 1907 .
Agfa, Hl; 14%36,’08; USP 912138, FP 394784; GP 242,

. 9,
BIO5 1661, 135
FIAT 164 ~ Permanentrot GG
Rowe & Levin, JSDC, 41 (1925), 35§

Standard—BS 35974 C.1. Pigmeat Orange 3 (Dinitroaniline R

M.p. (from glucind acetic acid) 302°C small red erystaly
H,S0, conc, -— purple; on dilution — orange ppt.
HNO, — no chinge

NaOH -~ no change

B e L Oy S e

4050

m e —

12085 C.L Pigment Red 4 (Yellowish red, tint Reddish orange)

Cl HO

O,N N=N

2-Chloru~nitroaniline.—» 2-Naphthol

11

'l‘):'uwmn — W. Herzberg and O. Spengler 1907

efa, USP 865567; FP 363259; 7 )
T ; GP 180301 (Fr. 8, 704)

F!@T 764 -~ Permanentrot R

Whitmore & Rwukas, JACS, 62 (1940), 1687

Standard—BS 15995 C.1. Pi .
p-nitroaniline Red) igment Red 4 (Chlorinated

}S’Iigigly soluble Lr; cﬂ’a‘nnol, scetone and benzene

conc, — bluish ta; o« jon = ‘

kO‘ conc, — bright \'.::'r‘t:ill‘i:n ot dlution — yullowish red ppt.
NaOl-i dil. =~ no change

Akoholic IKOH — violet solution

T M L i s et S . b R i
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12120  C.I Prigment Red 3(Yellorish red) nadis’czh_; Co., BP 19100/05; FP 357853; GP ap. F20285 (Fr. 8,
5
v BIOS 1661, 49, BI0OS 961, 114
1\0.' n o FIAT 764 ~ Hansarot B
H,COh =N P Shairaishi, J. Chem. Ind. Tok. 22 (1919), 99
Rowe & Levia, JSDC, 37 (1921), 205
> Everest & Wallwork, Jbid. 44 (1928), 102
2.Ni laidi . Whitmore & Revukas, JACS, 62 (1940), 1657
~Nitro-p-toluidine -» 2-Naphthol Standards
BS 3599/1 C.I. Pigment Red 3 (Toluidine Red)
jo Holland NEN 1964 5271 Pigments. Test methods for Toluidinc Red
: M.p. 258°C
. Slightly soluble in ethanol, acetone and benzene
- H,50, conc, -— deep reddish violet; on dilution — orange ppt.
n HNQ, cone. — duli vermilinn
i , NaOH dil. = no change ‘
[ 12140  CJ. Solvent Orange 7 (Reddish orange) M.L.B., BP 5767]83; ‘USP 306546; GP 29067 (Fr. 1, 549)
” Bisulfite compound y
CH, 10 FIAT 764 — Sudanorunge RR
x'°<:>‘x“' Mhlhiiuser, Dingl. 264 (1587), 238
Rowe & Levin, JSDC, 40 (192+), 227
Cross, Ibid. 61 (1945, 75
24-Xylidine ;= 2-Naphthol M.p. (from glacial scetic acid) 166°C
Soluble in ethanol, acetone and benzene (reddish orange)
H,SO, canc. ~crimson; on dilution — crimson, then orange to
reddish brown ppt. |
! HNO, conc. ~— bright orange solution, becomes duller -
NaOH 109, —=insviuble (bleeds yellowish)
Alcoholic solution -+ HCI cone, — orange solution;
+ NaOH conc, —1edder
12130  C. Solvent Red 1 {Yellowith red - Reddish orange) Discoverer — P. Griess 1899 '
Badische Co., USP 213563; GP 12451 (Fr. 1, 361)
OCH, HO FIAT 764 — Sudarrot G
! Vlies, JSDC, 30 2’ 914), 106
N=N Rowe & Levin, 1bid. 40 (1924), 227
M.p. (from glacial acetic acid) 180°C
\ Sol'\,sb’e in ethano! (red; on boiling)
o-Anisidine — 2-Naphtho! H,80, cone. — claret red; on dilutiont — dark red ppt.
Aleoholic solution + HCI — wine red;
4 NaOH ~—orange
12315 C.I. Pigment Red 22 (Red) Discoverers — A. Winther, A. Laska and A, Zitscher 1911
. CH, MO CO-HNO Patents as for C.1.12300
o -
0.N . '.v
: !
§-Nitro-o-toluidine —+ 3-Hydroxy-2-naphthanilide \ o ) -
12355  C.I Pigment Red 23 (Bluish red) Discoverers — A. Winther, A, Lasks and A, Zitscher 1911 ,,
NO| m a8 bf C.l.l 2335 l?.'
. < _ocr, mg_cound ) i
s x.A\- ‘_lf
AL
0
$.Nitro-o-anisidine -» 3-Hydroxy-3’-nitro-2.naphthanilide B
. -
12 * . - -
/ ' -
1 / = ’




-
-

B i
! 12485  C.I Pigment Red 146 (R/d) . ' ‘
‘_ CH0 i
| oci, HO__CO-HNOCI o
| { NN OCH, ,
; {Onmeoe
|
' 3-Amino-p-anisanilide~ 4’-Chlotro-3-hydroxy-2°,5 ‘~dimethoxy-2-naphthunilide "
1
| IR

12516  C. Pigment Red 185 (Hluish red)
-—C'=o
CH, HO CO-HN NH
CHy,NH-0,$ N=N

CH,0

.
.

" 2-Muthoxy-N1,3- -dimethylsulfanilamid &= 3. lydroxy-N-(2-ox0-5- benznmnduolmyl)Q-nnp‘hthanndc

i - e g o

12770 ~ cr. Disperse Yellow 4 (Bn"hl greenish yellow)

vty
HO\\.

Aniline —+ 2,4-Quinolinediol

-—— A% s —

Du«nmr - l‘ l ussenegger 1905
Budn;c‘he Co., BF 11205/05; USP §04077; GP 165327 (v, 8,

Brit, Dye Corp., BP 236037

Rowe, RIC Lectures, 36

Green, Thorpe, 1, 41

For preparation of coupling compoient see —
GP 117167 (I, 6, 1224)

Soluble in ethanol, acetone and toluene

Discoverers — A. Laska nnd A, Zitscher 1921

20040 Gl Pigment Yellow 16 (Greenish yellow)
| e, o, g;lélshilgn-ﬂektron, DP 210217; GP 356053 (Fr, 14, 1006)
cl HO c _CH, COH ¢i FIAT 764 -— Permanentgelb NGG (error for NCG)
& NaxeN /\ , O N o N FIAT 1313, 3, 473
al >Nex- deonv - \_>Mlcoc N n\/__/\m

2,4-Dichlotoaniline (2 mol.) =3 414 - Bi.o.acetoacetotoluidide

21095

C.1. Pigment Yellow 14 (Yellot)
cit, cH,
_Ui,  COH I ¢ HOGC MG
NN ¢eNe N O-«("\ -N-GCOHN
- N

L -Dichlorubenzidine 2 o-Acetouceratoluidide (2 mol.)

A

.Gritshbim- uemon. EP 251479 (Fro1T7 455)
BIOS 1661,
FIAT 764 — \'ulcanechmelb G

Insoluble in water

Very slightly soluble in toluene

H,S0, conc. — bright reddish orange; on dilution < dirty
greenish yellow ppt. :

21100  C.I Pigment Yellow 13 ( Yeliow)
CH, cH,
COn c HoC
Mo UNHOCC-N \--’\}— SeNox- ccoercu.
i, . e H,C

YUt bare venziding T2 2,4-Acetoacetoxylidide (2 mol.)

. . ————— . e —— e a4 - —

21110 C.L Pigment Orange 13 (Réddish orange)

f’g_ "og—‘ﬁxo

SNecut @

o N - =~ v-C v
e NuN / e Ns=N (;\cl\
(V18 CH,

- —— —— - -

Gritsheim-Elevteon, GP 251479 (Fr. 11,7455)
BIOS 1661, 164

FlAT 764 — Vuh.nnechtgdb GR

FIIT 13:3, 2, 280, 285 .

Diicoverer — A, Lasxka 1910

Griesheim-Elektron, 1P 1730/11;
GP 236856 (&r. 10, 937)

R!OS 1661, 122

FIAT 764 — Pecmanentorange G

USP 1001286; FP 425429;

},S0, conc. — bluish searler; on dilution — reddist orange ppt.
H\O, cone. — brownish scariet

13 ' .




26050  CX Solvent Red 19 (frizht blwish red)
CHeNN

P -Yieniliraanilice —» N.E2iy!-2-naphthylamine

——

FI1AT 764 — Sudanrot 78

Soluble in ethano! (carmine)

Very soluble in acetune andibenzene

K,80, conc.-— Lrilliant greenish blue; on dilutjon —- bluix
violet to bordeaux

26100 C.1. Solvent Red 23 (Yellowiih red)
. HO
Oxsoe Ry
P-Phenyluzouniline --» 2. Nuphthol *

Note — Some  comm:ereial  products are made from mixtures of

p-phenylazoaniline and its homologues and are .2, composed of C.1,26100
axd C,1.26105 _ d " /

Discoverer — F, Grissler

RumpfT & Griissler, P 5003/79; FFI* 134302

Relgener, GP 16482 (I'r. 1, 443)

FI1AT 764 -— Sudan Red BK

Nietzki, Hex, 13 (1880), 00, 1838

Rowe & Levin, JSDC, 40 (1924), 226 .

Recryatalliscd from ethanol -— brown plates with greea meidllic
ustre, m.p. 195°C

Soluble in ethano! and acetone
Very toluble in benazene . .
H,50, cunc. — bluish, green; on dilution — blue solution, then

red ppt.

PO

26105 C.. Solvent Red 24 (Red)

cH, 1O

4-9-Tolylazo-o-toluidine -+ 2-Naphthol

© e

“FIAT 764 — Sudan Red BB
. 184-185°C

Soluble in ethano! and scetone
Very soluble in benzene .
H,S0O, conc. — bluish green; on dilution ~ red ppt.

26125  C.I. Solvent Red 27 (Nluith red)

(CH,), (Cn,), HO

omenl O xS

Xylylazoxylidine -» 2.Naphthol

Note — For Sudun Red $B (IG) the xyhylazosylidine war a mived
.‘.:84'2;3 ohtained from technical mived xylidines (807, und mixed toluidines
120%

PP

26150  C.1 Solvent Black 3 (Black)

QN.N8.N,N

NH’ “CH,

A.nili.;:c - 1.Naphthylamine =+ 2,3-Dihydro.2,2-dimehylperimidine

KFIAT 764 — Sudanrot SN
Evenson, J, Assoc. Off. Agric. Chem, 27 (1944), 572

Soluble in ethanna! (yellowith red) and avetone
Very soluble in benzene
1,50, cunc. -- groenish blue; on ditution — bluixh violet, ppt.

dische Co., GP 278079 (Fr. 11, 1197)
B Sudumchwars BN, BT, 413

Soluble in ethanol, acetone and toluens

H,S0, conc. — tu‘rp!ish black; on dilution ~~ dull greenish blue
blue to black ppt. - .

¥ehanol solution -+ FHCI cone. — bluish black;
4 NaOH conc, - dull blue

51080
CORty

H
' N N— DNR
ncw...xOo Q&l ’

H
R = \-}" or C.H‘: R! - NH‘ or OCH;

React the relevant gallocyanine with N,N-dimethyl(or diethyl)-p~
phen:lenediamine i« presence of nitro(or m-dinitro)benzene and reduce

to the lrucs-compound

C.I. Mordant Blue 35 (Greenish = Reddish navy)

Discoverer — Lorétan 1906

Durand & Huguenin, BP 21949/06; USP B4415S8; FP 37679+;
GP 189940, 159941, (Fr, 9, 234, 235)

Cibas, BP 1575115, USP 1227407

Grandmougin & LBodmer, J. prakt, Chem, 77 (1908), 508

Soluble in water (pale bluish green)

}1,50, conc. — pale reddish brown (violet on addition of MnO,);
on dilution — brownish .

Aqueous solution -+ NaOH — oxidation to violet

51120  C.I Mordant Blue 56 (Greenish blue)

Classical name Delphine Blue .
SO,NIT(Ne)
. x » [}
HN
(H.C)..\C':g <)<o:/
OH

Heat aniline with the hvdrochlorids of Gallocyanine (C.1.51030) and
sullonste; convert to the sodium sale
Nete — The yield is improved by blowing sir into the mixture while
hesting to prevent the formation of leuco-Gallocyaning, which does not
eondense with aniline . .
14

/

/

Discoverer — Hagenbach 1889

Kemn & Sandox, BP 569/90; FP 201465; CP 53942 (Fr. 2, 172)
Cibs, BP 15781/15; USP 1227407

Nietzki & Otto, Ber, 21 (1888), 1741

Grandmouyin & Bodmer, Der. 41 (1908), 604 .

Bodmer, Dissertation, Ziirich, 1908, p. 74 .
Viies, JSDC, 29 (1913), 321

Saluble in water (bluish violer)
H,S0, conc. — reddish violet; on dilution — dark blue pp:.
Aqueous solution + NaOH — reddish ppt.

-

. .
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) s
51300 C.L Direct Hlue 106 (Hrizht blus) Discoverers - Rrunner, Greune, Thiele, and "Thisss 1934
: 1L.G.. BP $18182; USP 2134305 |
Py “~ HIOS 1482, 23, FLAT 1313, 3, 262 ‘
1\'&\(},8( N- N Q- \f - N~ ¢ J FLAL 764 - Sirudichiblou FrIGL :
* . <_ N )0 SN 80N N ‘ |
< f
Condense 5-antina-2-anilinohenzenesulfonic acid with chiuranil in N
water in presence of magaesium oside 18 acid binding went, eyeliae the [
- nrnduer to the dicsarine with aleim and walite oy S salt j
. 51310  C.1 Direct Blue 109 (Greenish blue) Discoverers ~ Krinzlein, Greune, and Schultheis 1932 !
: - X - 1.G., BRI 4084563 USP 2016504; GP 606672 {Fr. 21, 1187)
. p; BIOS 960,79, J1AT 1313, 3, 261
X ‘ ‘ o F14T 764 — Siriuslichiblau F3GL . )
: SNAA A g N
N R N == (e] .
/ oy e 11 (S0,NA)
AT O TN AN N
i ()
AV AN
L x
X = probable podition of the S0,Na groups .
. Cordense 1-py renamine with chloranil, cyvclise 1o dioxazing in boiling
nitrobenzene, tetrasulforate with oleum, and convert to tetrusodium salt
p _— G
21319 <t Pigment Violet 23 {Btuish violet) g’; 39%3’;%66?)?19%)
Gitts - Har 203, 260
29858 . ‘
M\ O AN e ison, §. D, PUD Theds, Leeds 1963
0_0 )j\ % enketacaman b7 .
NINS MO N
t
{ % O, ¥,
Crndense 3-anrino-9-ethylesrbazole with chloranil in
trichlorobenzene .
EGUSS  Cl. Acid Black 47 Uituish grey) i{{%?gg- 4
- JAT 764 ~ Saeurenlizatingrav G . oo
Sulinasted v .\'!1-<_ > {:’9: preparation uf she base see also Du Po Co., USE 2UISS
‘ xn ot
Condane b‘oamino-s-hydfouy-\,4-naphthov.uinom {ciine with aniline
and sulfnnatie o i e i
. . !
15 C . K 4
.
- L o ' A o
‘ -~ / o T ——— s e e e
i / T
Y A ‘




58000 C.1 Mordant Red 11 (Mutninium in peesence of
Culcwum - » Blaish redy®

§8000:1 C.1 Pigment Red 83 (rietal complex)

Classical namie Alizarin

% on

{a\/’.‘\'/ l\} o
GAPAY
o

{0) lHeat dibrn:no;nghr.squinonc with potassium hydroxide
(6) Hear 2-anthraguinenesutfonic ucid (Na) with sodium hydroxide
aml(a)nnlrln:c or ¢hlomte
¢ et anthraquinone with sodium hydronide nnd sodium chlozate
or nitrate (G 156520) ! mer
. ) Heae anthraquinone with sodium hydroxide and sodium nitrate
in presence of mdm:'n sulfite (G2 241506, 245987)
(¢} 1leat meso-nitro derivatives of anthracene with sodium hydroxide
in presence of oxidising sgents, sodium sulfite and lime (GP 292247)
(f)‘ Ireat 2-anthraquinonesulfonic acid in the presence of air with
pot:(\s;lunx\lix,\"qu;\uio 1"noi~'!cned with aleohol (G2 287270)
) kol fuse 2.ehloroantheaquinone in presence of sodium
chlorate '(USI’ 17448153) g P
()] Treat 2methvlanthraquinone with caustic alkali in presence
of an oxidising agent (1P 293328)

Note ~ For information. on naturally occurring Alizarin see C.1.75330

¢ Chramium=Dull bluish ved; Yeon-Dull purple

Grandinougin, Compt. rend. 173 (1921), 717, 1176
Tnfgemedt. Bull, Soc. tnd. Mulhouse, 90 (1924), 555
'S‘c veurer, Bull. Suve, ind. Mulhause, 91 (1925), 473
h'ngke, Proc, Imp. Acad, Tukyo, 3 (1927), 82
Philips, JACS, 49 (1927), 473
Wahl, Bull. Soe. chim. 41 (1927) (1V), 1417
Scﬁwgnk, Chem. Ztg, 52 (1928), 15, 62
Minsjev & Yedorov, J. Chem, Ind, Russ, 6 (1929), 5335
Rgben‘son, JCS, (1939), 1136
Wiinski & Perelmann, Chem. Zent. 1 (1934), 1110; 1 (1937), 422, 433
Hyinski, Chem. Zent, 1:1936), 1964

arpuchin, Chen. Zent, 1 (1936), 2825
Georgievies, 231, 257
Bucherer, 316, 347
Barnett, 2, et a)
Fiers-David, 524
Houben, 32, ct ul
Mohlau-Bucherer, 216 )
Mayer, 161
Fiers-David, Suppl. 79, 80
Tharpe, 1, 216
Venhkataraman, 818

Saluble in acctone, aleohol (boiling), alkali, Cellosolve

Slightly soluble in benzene, curbon tetrachloride

Insolubie in alcoliol (cold), Stoddacd solvent

H,50, conc. — yellowish red; on dilution — reddish yellow ppt.
NaQOH — violet

1€

Discoverers — Robiquet and Colin (from Madder) 1326 -
C. Gracbe.and C. Licbermann (Ptep. a) 1863 .
C. Gracbe, C. Licbermann, and H, Cazo {I'rep. 1) 1859
W, H., Perkin (PPrep, b) 1809
Gracbic & Lichermann, I1I? 3850168; US! 95465
Graclw, Licbermann & Cura, I} 19306/649; USP 157335
W. 1L, Perkin, /212 1948,69, 3318/6°
Dale & Scharlemmer, B2 216/70
NLL I P 2G89[72, SHA19; GP 17627 (. 1, 30%, 51230 (Fr.
’ )
Aucrbach & Gessert, 1112 1269/74
Bayer, Weskott & Silter, B 2071/74
Heinzerling & McGowan, BIP 171275
Simpson, Brooke & Royle, /312 1851/76
Dotnvier' & Marezell, 21 278480
Kénig, BP 2136/51
Bednner, B 759/82
Hefteer, GP 36289 (Ir. 1, 308)
Teverhus & Sohner, GP 38454 (M. 1, 309)
Schacfler, 2P 20010/91, 21398/938

- Badische Co., BP 7398/04, 20664/13; FP 344680; GP 156526

(¥#r. 8, 237), 287270 (Fr. 12, 431)
Bayer Co., BP 19641J08, 2354/11, 24642/11, 11915/12;
USP 1036880, 1036881; FI? 395137, 435118; Ruse.#* 23391,
GP 2415006, 243987, (£, 10, 594, 595), 249368, 251234, (Fr.
11, 556, 587) : -
Griesheim-Elektron, BP 16859/14; USP 1130152; IFP 475141;
GP 292247 (I'r. 12, 432)

‘Scottish Dyes, BP 174101, 246529, 293328; USSP 1744818

B1OS 1484, 39; AT 764 — Alizarinrot B, G, R

Gracbe & Liebermann, MBer, 1 (1868), 49, 104, 186; 2 (1869)
14, 332, 505; 3 (1870), 359, 636; Ann. Suppl. 7 (1870), 291
Aun, 160 (1871), 138

Strecker, Z. Chem. 4 (1808), 263

Perkin, Ber. 7 (1874), 972, 1109: 9 (1876), 281; Ann. 158 (1871),
319; J. Soc. Arts, 27 (1879), 527; JCS, 23 (1870), 133;
29 (1876), 851; 37 (1880), 554; 69 (1896), 627

Auerbach, Ber, 4 (1871), 979 -

Liebermann, Ber, 4 (1571), 108; Ann, 183 (1876), 206 -

Boteger & Detersen, Ber, 4 (1871), 227; Ann. 160 (1571), 148

Raever & Caro, Ber. 8 (1875), 152 :

Licbermunn & Troschle, Ber, 8 (1875), 379 ™

Claus, Ber. 8 (1875), 530 '

Widmann, Ber, 9 (1876), 856

Baeyer, Her. 9 (!8762, 1232

Seuberlich, Ber. 10 1877}. 42

Schunck & Rémer, Ber. 10 (1377), 175; 13 (1880), 42

Liebermann & Boeck, Ber. 11 (1878), 1613

von Perger, J. prake. Chem, 18 (1878) (2). 118

Goppelscbder, Dingl, 2238 (1578), 96; JSDC, 2 (1835), 63

Liebermann & Dehinstedt, Her. 12 (1879), 1293

Haushofer, Jaliresber. (1882), 366

Levinstein, JSC/Z, 2 (1883), 213

Lukianoff, Dingl, 259 SISS()). 97 ‘

Mutlerus, Chem, Ztg. 17 (1893), 316, 374, 615

Erban snd Specht, Chem, Ztg. 17 (18933, 542

Perkin, JSDC, 13 (1897), 81; JCS, 75 (1899), 434, 445, 452;

JSCI, 22'(1903), 605

Lngodzinss{:i,s Ber. 28 (1895), 1427; 36 (1903), 4020; Arn, 342

1905), 88

\\'nclscr, J. prakt. Chem. 54 (18496) (2), 88 -

Driessen, Bull. Soc, ind. Mulliouse, 68 (1902), 180

Liebermann & tHohenemaser, I3er, 35 (1902), 1779

Ritter, Chem, Ztg. 27 (1903), 634

Pecrsoz, Bull. Soc. ind, Mulhouse, 69 (1903), 193

Decker & Laube, Ber. 39 (1906), 112

Heller, Z. angews. Chem, 19 (1906), 669

Erban, Z. Farb..Ind. 6 (1907), 7, 22, 50

Romann, Bull. Soc. ind. Mulliouse, 73 {1507), 174

Kempf, J. prakt. Chem. 78 (1908) (2), 257

Fehling, Rev. gén. Mat, col, (1909), 74

Battegay, Bull. Suc. ind. Mulhouse, 75 (1909), 348

Kornfeld, Farberzty. 21 (1910), 217

Freiberper, Farbersty, 23 (1912), 85, 10%; Bull, Soc. fnd. Mulliouse,
79 (1913), 651

Schmide, Bull. Soc. chim. 15 SWI-H 4), Suppl,

Knecht & Hibbert, JSDC, 31 (1915), 241

Dimroth & Schultee, Ann, 411 (1916), 339; Ber. 54 (1921), 3028

leigh, JSDC, 32 (19106), 205

Diehl, Firberzty. 27 (1916), 134

Scholl, Her. 52 (1919), 565, 1142, 1829

Sunder, Bull. Soe. ind. Mulhouse, 87 (1921), 137; 90 (1923), 72;
Rev. gén. Mat. col. 38 (1934), 129

- . e e
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§S050  Smole Dye (Orange)
58050:1 CJ. Ligment Violet 12 (Atuminium salt-Violer)

Classical name Quinizarin

0 on
! 4 it
. a3 oH

(@} Treatanthraquinone with sulfuric acid in the presence of boric
arid, boric acid and mercury, boric acid aud nitrous acid or nitrov= acid
and mercury

(8) ‘Treat 1-hydroxyanthraguinone or  2-hydroxvanthraguinone
with su)uric acid in presence of Logic und nitrous acids

() Treat 1-hydroxy-4-nitroanthraquinone or 1,4-dichloroanthra-
quinone with sulfuric acid in the presence of boric acid

(d) Condense phihalic anhydrids and p-chlurophenul in presence
of botic and sulfuric acids

- ——— s e

Hahn, \Wolf & Jiger, Ber. 57 (1924), 1394; Z. anal. Chem. 66
(1925), 106

Brass& Ziegler, Ber. §8 (1923), 755

Reynolds & Bigelow, JACS, 48 (1926), $20

Green, JCS (1927), 2334

Zahin & Ochwat, Adnn. 462 (1928), 72

Georgiesics, 239

Aucrbach, 172, 250 . . R

Fierz-David, 501 '

Bucherer, 340, 348, 351, 354

Harnete, 91, et al .. . :

Houbgm, 32,'ct ) - I A Do

Thorpe, 1, 220 a : .

Veuka:araman, 823 -

Soluble in ether
H,S0, cone, — greenish yellow fluorescence

Diseorerer — T, Grinun 1873 -

Dye intermedinte for colouring smokes Smoke Orange B (IG)

Bayer Co., RE 97394, Y75U%, 12667/95, 2137 3)0+, 27374/04,
1499,05: 25104/07, 12619/i2; USP 1087412, F'F 224740,
235596, 310329, 348927, 350937, 385358, 452244; G£* 81245,
81901, 86630, (I'r. 4, 206, 274, 301), 125579, 135501, (Fr, 6,
335, 298), 161954, 162035, 162792, 1635Y7 {(Fr. 8, 252, 253,
253, 251), 203083 (I'r. 9. 681), 255031 (F'r. 11, 5¥5)

Badische Co., 2P 7394)05; USHE 75426%; I'F* 338529; G2 133129
(Fr. 7. 182)

Scottish Dyes, BP 200694

United AR, Co., B 245584

Du Pont, USP 2003859

CIOS NXVII-84, 62

Gritam, Ber, 6 (1873), 506

Kundt, Ber, 6 (1873), 511

Bueyer & Caro, Ber, 7 (1874), 968; 8 (1875), 152

Liebermiann & Giesel, fier. 8 (1875), 1646

Liebermann, Ann, 183 (1870), 184, 212 (1882), 11; Ber. 10 (1E77),
607; 11 (1878), 1610; 35 (1902), 1496 .

Baeyer, Ber. 9 (1X706), 1232 .

fchunck & Rémer, Ber, 10 (1877), 554, 1225

Dralle, Ber. 17 (1884), 376 .

Licbermann & von Kostanecki, Ber. 19 (1856), 2330

Liebermann & Jellinek, Her. 21 (1588), 1168

Lagodzinski, Ber. 28 (1895), 117; 39 (1906), 1717 i

Wacker, J, prakt, Che:n, 54 (2) (1896), 903 Rer. 35 (1992), 3524

Perkin, JCS, 75 (1899), 453

Pleus, Ber, 35 (1902), 2993

Georgievics, 2, Farb.-Iud, 1 (1902), 623; 4.(1903), 187; ATR/e.
Chem, 32 (1911), 329 -

Diencl, Ber, 39.(1906), 926, 931

. Haslinger, Ber. 39 (1906), 3537 B
© . Grandmoupin, J. prake, Chem. 76-(2) (1907), 139

Pisovschi, Her. 41 (1908), 1436

- Schmidt, Bully Soc. ind. Mulhoise, 80 (19i4), 431

Meyer & Sander, Ann, 420 (1920), 113
Ullmann & Conzetti, Der. 53 (1921), 833

e ptn . i Gt ® et 18 o $Y b o e - am

58500 C.I. Mardant Violet 26 (Ch:omium-Vx'olct) .

{ Classical numi’ Quinalizarin

"no 9 ou

OH

Oxidise nlizarin or quinizarin with a large excess of fumirg sulfuric

acid and hydrolyse

- e ma [ PO N R

.- : . : toee IR A S A T

Scholl, Duhl & Hansgirg, Der, 56 (1923), 2548

Discoverer — R. L. Schinidt 1890

Bayer Co., BP 8725/90, 17712/90, 4871/91; USP 444893;
FP 206564, GP 60855, 63693, 67063, (/. 3, 193, 201, 203)

BIOS 1484, 27 .

Licbarmann & \Wense, Der. 20 (1887), 862 B

Gracbe, Ber, 23 (1890), 3739; Aun, 349 (1906), 203

Schmidt, J. prake. Chem, 43 (1891) (2), 237; Bull. Scec. ind.
Mullouse, 84 (1914), 428

Hahn, Wolf & Jiiger, Ber. 87 (1924), 1394

Eegriwe, Z. anal. Chem. 76 (1929), 354

Barneit, 237, 259, 260, 264

Fitrz-David, 542

Houben, 326, 330, 366, 370

- Soluble in alcohol -

H,SO, conc. — bluish violet; on 'dihi'tlx‘or;—-.'-' dull red pp::.' S

6 0—7 1_6—"(—21. Dispcrs; Red 15 (Bluish pink -» Bluish red)
' Q nd,
L IR T RN

(a) Partially amin.ns leuco-quinizarir. with aquesus ammonis under

pressure

b) Nitrate 1-hydroxyanthraquinane in sulfuric scid ‘in presence of

boric acid. Reduce the 1-hydroxy-4-nitroanthraquinone forme
-aqueous sodium sulide .. R .
(¢) Nitrate 1-methoxyanthraguinone, hydrolyu_e and reduce
() Hydrolyse 1-berzamido-4-chloranthraquinone

L]

Discoverers — R. E. Schmidt and L. Gattermann 1876
Discovwrsrs of use as dys for acetate—J. Baddiley and A.
Shepherdson 1923
Schmidt & Gattermann, Ber, 20 (1876),2943 . . . .

: Corp., BP 211720 _ o -

LG, FPI2505% o s e

~B10S 1484, 62; CIOS XXV1[-84,-62 - | SRR
CIOS XXXII-58, App. 5; FIAT 1313, 2, 200 o
‘FIAT 764 —.Cellitonechtrosa B, Rauchbordo BN- i7"
Wacker, Ber, 35 (1902), 3293 L e
Ullmanr. & Conzetti,' Ber. 53 (1920), 834
Brass & Ziegler, Der. 58 (1925), 763 N :

-

- e e

L. s

d with . ‘ N
C ‘Soluble in_scetone, alcohol, benzene, linseed oil
H,SO, conc. ~ duil yeilow;  on dilution —~ brown
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. a -
61105  C.X Disperse Violet & {Iright bluish violet) Discoverer — 1.G.
. “ e G Solvent Viotet 12 (Bripht bluish violet) " .BIOS 1484, 61; FIAT 1313, 2,205
. e ) FIAT 7¢ - ‘— Cellitonechtviolet ¢3
Y: Thorpe ), 81
- . (') NA 'C}f{

(¢) Methylate leuco-1:4-diaminoanthe iquinone with methanol’

sulfuric acid in the presence of chilorine

{0) Treat leuco-quinizarin with ammonia and methylamine and

oxidise Ve e

in' Solublc in acetone, berzene
+ Slightly soluble in atcohol
Insoluble in linseed oil
H,S0, conci—— brown; on dilutica = red

61110  C.I Disperse Blue 19 (Bright reddish blue)
C.1. Solvent Blue 68 (Reddish hlue)

O NH,

0 NHO

Condense 1-amino-4-hydroxyanthraquinone with aniline in the
presence of boric acid

Discoverer —— Buyer Co. 1900

Bayer Co., GP 125666 (¥'r. 6, 370)

FDX 5§85 (P13 74722) — Setacyldirektblau RS
Mellor & Olpin, JSDC, 67 (1951), 621

Soluble in acetone, alcohol, benzeae, Cellosolve
“vightly soluble in carbon tetrachloride ,
., M cone, = dull bluish violet; on dxlu.uon — dull blue ppt.

61500  CL.Disperse Blue 14 (Bright blue)

@ NHiCH,

o p 0 N};'C“’ -

:l“rent quinizarin under pressure with aqueous methylamine and
wdiurn hydrosulfite or zinc dust.' Oxidise the feuco compound: with
aitrobenzens, or hot sulfuric heid T T .

61505 C.. Dispeise Bjue 3 (Bright b!u;.)

0

NH-CH;.
O

‘g NI'CHsCH.OH o
. . . L. - v - .
(a) ,Qo‘nde‘nsc‘: methylamine and.ethanr iamine with quinizarin and
leuca-quinizarin in isobutann! and oxidise

{8) . Condence 1-bromo-4-methylamineanthraquinone with ethanol-
tmine'in piesence 6f copper wcetate - . BEERN oo e T
. Nofe-—;\ccordmg to BIOS 987, 1,4-bis(methylamuiao). «nd 1,4-
l;ls_('z-_'h)'drqu_efl-_nylammo)anthruqu:’none tire also present

' 61515  C.I Disperse Blue 24 (Bright blue)

°: NiCH,
¥ ¥n(>
Brominate 1.methylaminoanthraquinone and condense with aniline

18

-Soluble in acetone, -alcohol, glacial scetic acid, nitrobenzene,

" *FIAT 764 — Cellitonechtblau FFR

———

Discoverer — 1.G. 1927

M.L.B., BP 18355/08

Brit, Celunese, BP 219349

Brit, Dye, Corp., BP 268891
BIOS 1484, 54, FiAT 1313, 2, 208
FIAT 764 ~- Cellitonechtblau B

‘pyridine, toluene - -

H,S0, cone, = reddish browa’ ~ <~ L e

Discoverers — XK. Kberle, R. Schweizer, C. Sieiasrwzld, E Runne,
and L. Berlin 1933

1.G., BP 434906, 447037, 447090, 447107, 447103; USP 2051004;

- . GP 636834 (Fr, 23, 958), 722593 : .
BIOS 987, 155; BIOS 1484, 57; FIAT 1313, 2, 206

B
e . L
..

P

- Sotuble in acetone, alcohol, benzene, Cellosolve

Slightly soluble-in éarbon tetruchlotide
Insoluble in Stoddard solvent .
H,50, conc. ~ brown; on dilution -~ dull red

iscoverer— Bayer Co. 1901 .
g‘;‘ :‘;9’1 29 (Fr.)s. 323); GP 175069 (Fr. 8, 291)

Soluble in scetone, alcohol, benzene

D ! ety 7 et T SR W
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